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(54) FUP-FLOP CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent data-through by decreasing a size 
of a master transistoKTR) more than a slave TR for decreasing a latch 
time of a master side latch hold circuit, thereby forming an interval in latch 
states of the both. 

SOLUTION: A size of transistors(TRs) 8. 16 is selected smaller to be 80% 
of a size of TRs 7, 15, 19. 20. Thus, a collector current of the TRs 8, 16 is 
only 80% of a collector current of the TRs 7, 1 5. Thus, a gradient of leasing 
and trailing of a collector current of the current source TR 8, relating to 
the master side latch is slower than that of the TR 7. Thus, the time in the 
latch state of the master side latch hold circuit is decreased, and the time 
in the hold state is extended. Similarly, the latch time of the slave side 
latch hold circuit is decreased, and the time of the hold state is extended. 
Thus, the interval between latch states of the master side and the slave 
side is provided, and data-through of the both is prevented. 
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y=yx^ (16. 15) ti:miL. X^mtf-?:^my 
-y^it^-lVY'm^^-hmzim^lX. I.o{B:^J{IIS:t 
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[0025] ^ma. ^com i\>^mm(r>mmizt5^^ 

^-fi-f (C. CB) $:'<.-X{cA:']Lm-:>x5 v^'$:* 
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^'o-y^'fi-^ (C. CB) tCiOvX^iffl&l^XU'-T' 
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^}'yr7uyrm,bmm.<omm.^zx. hyyjx 

^6, 16(D'f^Xff)^i:y-^y'Jx97. 15, 1 
9, 2 0<D8 0%}:.Uz^<^hi^)mi^Lfzm^m 

mmmi. o. i4ghz~i. socHzt^o, 
mmmmmmimmmiz^h-^-^. mmmmL 

$•1/3 ( = 0. 14/0. 41 ) til'C/|N§< (■t'Sr 

[0 0 38] Lmi&m2]m3iz.:^m<r>m2<r>m& 

miZ^h 7 U «y7-70 -yrHlKcOfilJig^fi^-r. *SIJfil?ll 
t Mj* L/cH 1 07 'J 7 7-7 n •'/ 7-|Sl88t |5l«(C7 ij 7 

r7 n -y rijf^j-t 1. *^ vx i!ico7 -y 

Silj®*^ ^xi'mcot^-il'Vl.zW'hhm^Mhyyi^x 

i'7t^t^^x<r>h^y'Jx98ti&tK5 8tX'm^ 

XU— yfi«07-y^{:^;bl.m8Si^*fXlx-yi) 
<7)*-;l,FC^;bl)fl;a[jSh7yvX:J' 1 6 tRt-^-'f 
X<0h5yj^'X:? 1 6 i:»Si5 9 tt:l8J«$flTV^S. 
[0039] hyy=yX9 8(Dm-n^m&y Hi. &tn. 
5 8lc.l:l.mraT^AVr^/lN$<'5:'9, h7yi^'x 
:5'80JJ-yB^l;8iE (ak^'^'msS) Ji, b7>'S^'X:? 
7(0:t>l^<0l|gK OU^'^'mat) J:')*>/h§<^S. 

[0040] mmz. xv-'/m<r>Vyyi^xi' ibn 
>r y^mSEJl h 7 >- i^'x 1 5 :^B#<o«8S J: 0 1 
/jN$<=5r'), @2tc^Uv:^^Af-^-M:|S|«tiM^ 
Lr-9X)\,-m<Ztifmith*j:h. 

[004 1 ] XcT) b 7 y i^'X 

X\ YyyVX97. 8, 15, 1 6?:tg)SLTOl,yi 
a^>, % 1 <nmmrii. •? tc8 o %mA x<Dhy > vx 

tifz-7xi^xy^ xu^<D^iiiW^mn^m^(omm 

m<^y y f-tc^i^smaas h yyi^X9<r>x. 5 -v^iiZW. 
mitmLtzm^TTsLtztiK y-y^tt^-iVY<r)-m<n 
WSSMVyy'Jx9<nJi^-/i^msii:m'aL. Ztihco 

mmifim^xi mmyy^f-izmh^n^mhyyi^ 

X9izm^timtiiff>m,mifi:kt^&) Xoizix 
[0042] 

immm: mMmLtzXoi,z, ^^m^z^tm, 

m U< J4B& 1 V-CDf^l, 7 77-70 -y rHiKOV 
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[115 ] 04(7)7 'J •y7-70 /7m<7)iW^S:ittHBta 
m&C0-7X ^' X V -rS!7 U >y 7-7 D >y TllIfflKOlHlSSfll 
1. 2 ftll^ 



3~6 •7xi'm^lii<r>hyyi^x9 
10 nM&ix 

11-14 xv--:rw^5^<r>V'jy'Jx^ 
16 xu-yffli5 /^c«*>«.iiaiih5yy^^' 

17, 18 ft?tJgtn: 

19-2 0 r)V'f^y\-^yi^xi^ 

2 1,22 mWh^yv;^^ 
2 3 mSii 

24~26 xs>x^7:ta7h7yi^';^^ 

2 7~3 0, 3 2. 3 3 •7X^m<^>mii^Vyyi/X 
9 

3 1 X5 ■y^'7*n7h7>-i^';^^' 
34, 35 aii yifyicuvV^y'Jx^ 
36~4i xv-'fm<ry^i^V7y'Jx9 
42, 43 x.^ ';9y^xi^\-yy'Jx9 

4 8~5 3 XS«y^'7:rO'7»tit 

5 4-5 7 gmajg 
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